Possible role of long-range interactions in the proton transfer of model DNA systems.
The possible role of the long-range interactions has been examined within the semiempirical approach for model doubly stranded DNA systems involving the screw symmetry operation. The interaction energy terms seem to be sensitive to the sequence of base pairs. The essential influence of long-range corrections to the proton transfer potential was found resulting in a remarkably more unsymmetrical energy curve. Only in the case of the singlet excited (n, pi*) electronic state of the A...T base pair, more symmetrical potential is predicted. It is concluded that highly polar sugar-phosphate species are of significant importance for the interaction energy components as well as for related proton transfer processes.